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Databases give easy access to wide 
range of information on Illinois coal 
related information on the mines. This 
database is continually upgraded and peri-
odically updated, most recently in 1987. 
A major use of this database has been 
to produce the Illinois Coal Mine Map 
Series. But it's increasingly being used to 
generate maps tailored to the specialized 
needs of individual clients. 
Back in 1936 when one of IBM's amazing 
new computing machines first arrived on 
the University of Illinois campus, Dr. G. H. 
Cady, head of the Survey's Coal Section, 
was much impressed with its capabilities. 
So he made a bold decision: henceforth, 
data geologists collected during their coal 
resource studies would be encoded on 
punch cards so data could be manipulated 
and retrieved easily for future studies. 
"At the time, some geologists didn't think 
much of the idea," said Heinz Dam berger, 
current head of the Coal Section. "It meant 
spending extra time putting data on forms 
for keypunching." But Cady's edict has 
since paid handsome dividends. 
"We-and the State of Illinois-are bene-
fiting tremendously from his foresight," 
Damberger said. "Dr. Cady understood 
how valuable it would be down the road to 
have easy access to this material." The 
original punch card data (on location, 
elevation, and thickness of Illinois coal 
seams and adjacent rock layers and the 
chemical composition of coal samples) 
have been analyzed, reinterpreted, com-
bined with newer data, and used in dozens 
of subsequent coal studies. Coal Section 
staff have continued to set the pace in 
exploring ways to make the Survey's 
wealth of coal data more accessible to 
ISGS staff and the public. Six major (and 
several minor) computerized databases 
now provide a wide range of information 
on the quality, quantity, and distribution of 
Illinois coals. 
Dial-up databases 
A few years ago Dick Harvey, with the help 
of other ISGS staff, got the Survey's first 
dial-up database up and running. Anyone 
with a personal computer, telephone, and 
modem can call up this database and 
download information to his or her com-
puter or request a search and printout from 
the Survey. This Information System on 
Chemistry of Illinois Coals (ISCIC) con-
tains results of standard chemical analyses 
of more than 2800 samples of Illinois coal 
representing 25 different coal seams and 
59 counties. Data can be retrieved by 
location, coal seam, sample type, analyti-
cal results (such as sulfur content, mois-
ture, carbon, ash, heating value), and other 
parameters. 
"ISCIC was the first dial-up database in 
the country to provide these kinds of data," 
Harvey said. He explained that a utility 
plant engineer can check the database to 
determine quickly which Illinois coals are 
suitable for the type of boiler in his steam 
plants. Or a coal company engineer can 
quickly assess the quality of the coal 
deposits underlying a certain region of 
interest. Harvey reported that he had re-
cently provided data for two out-of-state 
companies considering the purchase of 
more than a million tons of Illinois coal per 
year. He also furnished information on coal 
quality for a brochure designed to attract 
foreign buyers to Illinois coal. 
Two dial-up databases linked to ISCIC 
are the Illinois Basin Coal Sample Program 
(IBCSP) and the Illinois Coal Bibliography 
(ICBIB). More than 100 scientists working 
. on coal research use the Center for Re-
search on Sulfur in Coal (CRSC) sample 
bank. (The bank provides uniform samples 
to researchers across the county.) IBCSP 
has chemical, mineralogical, and other 
data on the samples and information about 
all research projects involving the samples. 
The third dial-up database, ICBIB, includes 
information on CRSC-funded research on 
coal and coal technologies. 
Coal mine database 
One of the most widely used databases 
contains outlines of all known surface and 
underground coal mines in the state and 
"To produce these maps we use our geo-
graphic information system," explained 
Colin Treworgy, a pioneer in expanding the 
capabilities of the system for the Coal 
Section. "The GIS is a sophisticated com-
puter program that allows us to manipulate 
and combine information from coal data-
bases and other ISGS files with digitized 
map data such as mine boundaries, coal 
thickness contours, topography, and land 
cover." Maps are being generated for a 
wide variety of projects: 
• Members of a planning group from a 
tri-county area in central Illinois asked the 
Survey for maps and other information rele-
vant to resource planning in the region. 
Within a week the Coal Section was able 
to produce a color-coded map showing 
coal resources that could be mined in the 
future, areas that lay over abandoned un-
derground mines, type of land cover, and 
surface features. One unwelcome bit of 
information also showed up on the map: 
some of the land considered a prime target 
for urban expansion was underlain by 
abandoned mines and could be subject to 
subsidence. (continued on p. 2) 
Joe Devera, perched on a southwestern Illinois bluff, is one of the coal geologists who examine 
rock outcrops and faults, identify and trace the continuity of coal seams and other rock strata, 
and make detailed geologic maps. Their data eventually wind up in the databases. 
• Coal mine map outlines were used to 
identify areas unsuitable for siting the state's 
mandated low-level radioactive waste dis-
posal facility. Areas overlying economically 
minable coal resources or abandoned mines 
(where subsidence could be a problem) were 
automatically excluded. 
• Maps and tables showing urban areas 
exposed to the risk of subsidence over mined-
out areas in the state are being prepared for 
the Illinois Mine Subsidence Insurance Fund 
(IMSIF). The project will give IMSIF a more 
realistic picture of its risk exposure. 
• Illinois, Indiana, and Kentucky are col-
laborating on a set of maps of the Spring-
Heinz Dam berger examines the control panel that 
generated printouts from Dr. Cady's punch cards. 
field Coal seam, found in the coal-rich Illinois 
Basin that extends into all three states. "We're 
doing a basinwide analysis of the coal seam 
and adjacent rock strata and looking at chem-
ical properties of coals, mined-out areas, and 
effects of structure and depth on various 
constituents of coal," Damberger said. 
Treworgywill compile the map, using the GIS 
to combine Illinois data with information the 
Indiana and Kentucky Surveys contribute on 
floppy disks. 
• Paul DuMontelle, assistant branch chief of 
Environmental Geology and Geochemistry, 
Treworgy, and the national Office of Charting 
and Geodetic Services are using the coal 
mine database in a cooperative effort to 
identify benchmarks that may have been 
disturbed by mine subsidence. (Benchmarks 
are permanent markers that show precise ele-
vations and locations. They are used as refer-
ences for construction projects, property sur-
veys, topographic surveys, and map-making.) 
"When this was brought to the attention of 
a USGS surveyor, it really blew his mind," 
DuMontelle said. "All land maps of Illinois-
and other states-are based on these survey 
markers, and if markers sitting over mined-out 
areas have moved, the maps could be inaccu-
rate." Treworgy sent the Geodetic Services a 
GIS-generated statewide map and a detailed 
map of one county indicating where bench-
marks may have been disturbed. 
National coal resource database 
In Illinois, as in other states, actual coal 
reserves may be smaller than previous as-
sessments indicated. Most earlier inventories 
emphasized total reserves in the ground, 
giving little consideration to factors that could 
limit mining, such as competing land uses, 
coal quality, environmental restrictions, and 
proximity to areas densely drilled for oil, public 
land, and highways. The USGS and several 
state surveys are cooperating in a reassess-
ment of the availability of coal resources for 
development. In Illinois the studies will rely 
heavily on information from ISGS databases 
on coal resource distribution, coal quality, and 
past mining, as well as other databases on 
land use and competing mineral development 
(such as oil and gas drilling). 
Coal mine map series updated 
The ISGS recently updated its Illinois Coal Mine Map Series. The 
new version of the 80-map series for 73 counties detai Is the location 
and extent of coal mining operations as of January 1987 and features 
a new 1 :100,000 scale for easy use with the USGS 1 :100,000-scale, 
30' x 60' quadrangle map series and Illinois county map series. 
The maps show active and abandoned surface and underground 
coal mines and include section, township, and range lines. Shaft, 
slope, drift, and strip operations are differentiated. Some maps 
contain special large-scale insets of complex areas. Separate maps 
showing mines in individual coal seams are available for four 
counties: maps for the Springfield, the Herrin, and minor coal seams 
are available for Williamson, Gallatin, and Saline Counties and maps 
of the Danville and Herrin coal seams are available for Vermilion 
County. A county directory of coal mines listing company names, 
mine names, and index numbers, type of mine, years operated, coal 
seam mined, and mine location comes with each map. 
Coal will make a comeback 
Illinois coal resources are among the largest 
in the nation. "It's important that we make the 
best use we can of these assets," Damberger 
said, "because we'll need them in the future." 
Admitting that the coal picture is currently 
stagnant, he is convinced that coal will one 
day again occupy a key place in the nation's 
energy program. "When the price of oil goes 
up again there'll be renewed interest in 
improving technologies to convert coal to 
hydrocarbon liquids and gases and investigate 
underground coal gasification." 
Colin Treworgy (left), and Dick Harvey talk with Marge Bargh, who is digitizing 
data on outcrop lines of coal seams and faults from large-scale maps. 
Available from the ISGS on either paper or polyester film, the maps 
are useful to mine owners and operators, engineers, planning 
agencies, real estate agencies, insurance companies, and property 
owners and developers. Maps can also be customized; clients can 
specify geographic area, scale, map base, and mine data.-a/ 
Elwood Atherton can't break ISGS habit 
According to Damberger, such technologies 
will demand detailed data on trace element 
concentrations in different coal seams 
(particularly on toxic or corrosive elements 
such as cadmium, zinc, or chlorine) and 
variations in coal composition and properties 
throughout the basin . 
"We're now doing many types of analysis 
that used to be completely out of reach, " 
Damberger said. And we're continuing to add 
to our databases, improve their accuracy, and 
expand their scope. We'll be able to provide 
what is needed."-mg 
On a bright, summer morning in 1937, a young 
Chicagoan began what was to become a life-
time career at the Illinois State Geological 
Survey. A few days earlier the geologist had 
earned a Ph.D. from the University of Chica-
go, and now, at27, he was beginning his first 
job as an assistant geologist. 
Today, that geologist, Elwood Atherton, is 
79 and officially retired from the Survey since 
1978. Yet he still comes to work at the ISGS. 
"It's a habit I don't want to break," said 
Atherton. "I'd hate to have to give up working . 
Besides, I like the people I work with." He 
admitted that "playing golf and gardening 
would be different," but apparently they are 
not as appealing as the tiny haven he occu-
pies at the Survey. His basement office is 
home away from home. The walls are lined 
with books on fine art, literature, history, 
New face behind camera 
The Survey has a new photographer: Joel 
Dexter. Dexter comes to the Survey from the 
Mattoon Journal Gazette and the Charleston 
Times Courier, where he was chief photographer. 
His photographs have appeared in the Chicago 
Ji'ibune, Sports Illustrated, Newsweek, and Golf 
Digest as well as in daily front-page features in 
the Gazette and Courier. He recently won first 
place in a national photography contest, "Big 
Brothers/Big Sisters of America." 
Dexter expects an easy transition from 
newspaper work to his work here at the Survey. 
''The Survey will give me a chance to polish my 
scientific photography. Field work is one of the 
high points of the job."-js 
architecture, math, and geology. Atherton also 
keeps a candy bowl replenished with sour 
balls and peppermints and carries on the 
tradition of celebrating his birthday by sharing 
chocolates with staff members. 
Atherton volunteers 4 hours a morning to 
edit maps and scientific reports. "He is cher-
ished as one of the most particular and 
thorough reviewers of our manuscripts," said 
Charles Collinson, head of the Lake Michigan 
Coast and Basin Studies Section, and 
Atherton's boss for more than 25 years. "For 
years he has been the final authority for ISGS 
stratigraphic nomenclature." 
During the early years at the Survey, 
Atherton helped communities solve their 
groundwater problems. "When a town wanted 
to drill a well for water supply, I'd tell them 
where to locate the well and how deep to drill 
to achieve maximum yield. I spent a lot of time 
in the field conducting earth resistivity surveys 
in search of groundwater," he explained. 
"I used to walk to the Survey back then," he 
recalled. "The starting salary for geologists 
was between $125 and $150 a month, and se-
cretaries earned $90. A nice hotel room was 
$2; a bus ride was a nickel. You could get a 
haircut or buy a pound of chocolate for 40 
cents, and they even gave free samples. 
"It was an exciting time at the ISGS because 
the oil boom in Illinois was just starting. The 
Survey was a strong organization and in a 
good position to undertake additional respon-
sibilities resulting from the boom. We were 
involved in the research indicating that the 
Illinois Basin was a very promising area for 
oil exploration. " When oil was discovered in 
the deep basin in 1937, Atherton was among 
the stratigraphers who studied the drill cut-
tings from the oil wells to determine the rock 
strata penetrated by the wells. "Through the 
years he became known as the 'expert's ex-
pert'," said Collinson. "Petroleum geologists 
nationwide came to consult with Atherton 
about the subsurface characteristics of the 
Illinois Basin." 
For more than 30 years Atherton was in 
charge of the subsurface laboratory where 
ISGS geologists examined records and sam-
ples from boreholes throughout the midwest. . 
He made a major contribution to describing 
the character and extent of the rock strata in 
the Illinois Basin. His 1948 publ ication with 
D. H. Swann on Lower Chesterian strata of 
the Eastern Interior Basin is still a standard 
reference for Illinois Basin geologists. 
Away from the office, Dr. Atherton takes long 
walks and reads books and magazines. His 
favorite is The New Yorker. "I enjoy the short 
stories, the cartoons, and the articles on 
national politics and sports. At this point in 
life," he says, "I'm the oldest in my family, so 
I do as I please."-a/ 
Our SSC site best: 
Survey geologists 
The official word from the U.S. Department of 
Energy (DOE) came November 10:Texas, not 
Illinois, was to be the future home of the 
proposed Superconducting Super Collider 
(SSC). At the ISGS, the prevailing mood was 
deep disappointment. 
Particularly disheartened were the geolo-
gists, hydrogeologists, chemists, engineering 
geologists, laboratory technicians, and others 
who had worked more than 5 years on exhaus-
tive studies to determine the suitability of the 
Illinois site for the SSC. They were still con-
vinced that the Illinois site couldn't be topped, 
and M. W. Leighton, chief of the Geological 
Survey, agreed. 
"I stand by our data," he said. "Our site was 
the best, geologically and environmentally. We 
are very disappointed that this coveted scien-
tific facility will not be built in Illinois." 
Leighton commended the staff for their co-
operation on the massive project: "I salute you 
all for your extraordinary achievements. Your 
continuing efforts kept Illinois a top contender 
until the very end." 
Extensive studies 
Survey participation in the SSC project began 
in 1983. A Geological Task Force headed by 
John P. Kempton evaluated geologic, hydro-
geologic, and geotechnical characteristics of 
bedrock and surficial materials in the region 
proposed for the SSC site. An Environmental 
Task Force headed by David L. Gross (includ-
ing staff from the other state scientific surveys, 
the State Museum, other divisions of the 
Illinois Department of Energy and Natural 
Resources, and the ISGS) determined the en-
vironmental suitability of the site. 
The geological team compiled and re-
viewed data already in the ISGS files on a 
36-township area in northeastern Illinois, then 
conducted test drilling and hydrogeological 
studies in the area to fill gaps in the regional 
geologic framework. In the final phase of the 
study, the team verified that predicted subsur-
face and surficial conditions along the pro-
posed corridor for the 53-mile accelerator ring 
adjacent to Fermi National Laboratory were 
suitable for construction of an underground 
tunnel to house the accelerator. 
Thirty-three test holes were drilled specifi-
cally for the sse project, and data from the 
resulting cores, logs, samples, and cuttings 
were carefully analyzed. Detailed studies 
affirmed predictions that the bedrock in which 
the tunnel would be excavated was strong, 
uniform, and stable. 
Studies of the hydrogeologic setting indi-
cated that tunnel construction should not 
affect groundwater resources in the area and 
that construction and operation of the facility 
should not be adversely affected by groundwa-
ter seepage or inflow. Engineering tests con-
ducted onsite and in the (continued on p . 4) 
laboratory to determine the geotechnical ISGS reorganization brings staff changes 
properties of the bedrock and overlying 
drift showed that tunneling and shaft con-
struction should proceed at a fast rate and 
that joints and fractures in the bedrock 
should not be a problem. Seismic risk and 
background radiation in the area were 
found to be low. 
Data compiled by the Environmental 
team indicated that an underground tunnel 
constructed in bedrock would have minimal 
impact on the natural and cultural environ-
ments. 
The bright side 
Gross likes to accentuate the positive, 
despite the state's loss of the SSC. "The 
Survey had the good fortune to become in-
volved in a project that fit in exactly with 
the mission of the Survey," he said. "The 
kinds of studies we did, the types of data 
we collected and analyzed, and the study 
methods we used for the sse investigation 
were just like those used in any of our 
geology-for-planning projects. 
''And then there's the unique advantage 
that the sse study area was in a region of 
the state that's undergoing explosive de-
velopment," Gross added. "What we've 
learned about the geology and hydrogeol-
ogy in this region from our sse studies will 
be invaluable to planners, county agen-
cies, municipalities, builders, industries, 
and farm groups in this area. We'll be work-
ing with some of these groups on regional 
planning issues and economic develop-
ment projects, locating new groundwater 
resources or sand and gravel deposits, 
siting large industrial facilities, and 
studying the effects of pesticides on 
groundwater." 
During the rest of this fiscal year, Gross 
said, ISGS scientists and the Publications 
Unit will complete and publish SSC re-
search data in a form useful to planners, 
public agencies, and private citizens in the 
state.-mg 
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Paul B. DuMontelle (left) and R. R. Ruch recently assumed newly created positions at 
the ISGS: DuMontelle, former head of the Earth Hazards and Engineering Geology 
Section, became assistant branch chief of Environmental Geology and Geochemistry, 
and Ruch moved from head of the Minerals Engineering Section to assistant branch 
chief of Mineral Resources and Engineering. The positions were created as part of a 
major reorganization of the Survey in November. Other assignments announced: 
Keros Cartwright, head of the Survey's new Hydrogeology Research Laboratory 
J. James Eidel, branch chief of Mineral Resources and Engineering 
Robert A. Griffin, branch chief of Environmental Geology and Geochemistry 
Gerald E. Glogowski, branch chief of Technical and Administrative Services 
Robert A. Bauer; acting head of the Earth Hazards and Engineering Geology Section 
Richard C. Berg, acting head of the Groundwater Protection Section 
Charles Collinson, head of the Lake Michigan Coast and Basin Studies Section 
John P. Kempton, head of the Quaternary Framework Studies Section 
Dennis R. Kolata, head of the Basin and Crustal Analysis Section 
John M. Lytle, acting head of the Minerals Engineering Section 
Paul R. Seaber; head of the Groundwater Resources Section 
Charles J. Zelinsky, head of the Geological Records and Samples Library 
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